MognucaH: MoHomapés Cepreit
Bnagumuposuy

DN: C=RU, OU=WcnonHsiowwmit
06513aHHOCTM AUpeKTopa,
O=BopoHexckuit punuan reoy
BO «'YMP® nmeHu agmupana
C.O. MakapoBa»,
CN=loHomapés Ceprei
Bnagumuposuy,
E=director@vrn.gumrf.ru
OcHoBaHwe: 5 NOATBEPXKAAlD 3TOT
AOKYMEHT cBoeW
YAOCTOBEPSIOLLE NOANUCHI0

[Hara: 2023.08.31 13:21:14+03'00

£RCHTE g,
o "
e o,

~
l
&

, e
Hitpaag .0

®denepajibHOE ATEHTCTBO MOPCKOT0 H PEYHOT0 TPAHCIOPTA

%,

o
e o

R,
i,

denepalibHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHMS
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Kadenpa maremaTuku, THPOPMAITMOHHBIX CUCTEM U TEXHOJIOTHIA

AHHOTAIIUA

IUCOUILINHBL «Mamemamura»

Hanpasnenue noaroroBku 38.03.01 OxoHOMUKA

HampasnenHocts (mpoduiib) _ IKOHOMHUKA TPAHCIOPTHOTO OM3Heca

YpoBeHb BBICIIIETO 00pa30BaHUS OakajiaBpuar
dopma o0ydeHus Oo4Has
[IpomexyTouHas aTTeCTalus SK3aMeH

1. MecTo TUCHUNJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

B cooTBeTcTBHUHM ¢ y4eOHBIM IJIAHOM I10 HalpaBieHUIo noAroToBku 38.03.01
«IKOHOMUMKa» nucnuIUinHA «MareMmaTtnkay OTHOCUTCA K bioky 1 o0s3arenbHOM
gactu aucuuiuind yae6Horo rnana OIIOII. ucuunnuna n3yvaercs Ha 1 Kypce B
1 u 2 cemecTpax 1o ouHou popme oOyUeHUSI.

WN3yuenne pucummivabl «MartemaTtuka»  0Oasupyercs Ha  3HAHUSAX,
MOJIYYEHHBIX 00yYaIOIIMMHUCS IPU OCBOEHUHU 00111€00pa30BaTENbHON MPOrPAMMBI.

BxogHslMM ~ 3HaHUSAMH ~ SBJIIFOTCS ~ 3HAaHMSIT ~ OCHOB  MAaTE€MaTUKU
0011e00pa30BaTeIbHON IPOrPAMMBI.

Huciumza «MateMaThkay SIBISETCS MPEAIIESCTBYOMEN U1 AUCIUIUIMH:
«CraTuctukay, «DKOHOMHUKO-MaTEMaTUYECKHE METOIBl U MOJEIW»,
«DKOHOMETPUS».



2. [lnanupyemble pe3yabTaThl 00y4eHUs M0 AMCHHILINHE

Kon

Koo n
WHIAUKATOpPA
HanuMEHOBaHUE [Tnanupyemble pe3yabTaTbl 00y4eHUs 110 TUCIUILIINHE

JOCTHIXXCHUA
KOMIICTCHIIN U
KOMIICTCHIINH

OIIK-2: Crmocob6en | OITK-2.3 CratucTUyecKuil aHajau3 JaHHBIX ISl PELICHHs 3a]ady
OCYUIECTBIISATH COOp, podeccuoHaNbHOM 1eATEeNbHOCTH

00paboTKy u
CTAaTUCTHYCCKUH
aHaJIu3 JaHHBIX,
HEOOXOOUMBIX  JIA
peleHus
ITOCTaBJICHHEIX
DKOHOMHYECKUX
3aJ1a4.

3. O0beM IMCUUIJIMHBI 110 BUAAM Y4eOHBIX 3aHATHI

OObeM IUCIHUIUIMHBI COCTABIISIET 8 3adeTHBIX €IUHUI], Bcero 288 yaca, us
KOTOpPBIX 1O oO4HOM ¢opme 153 wyaca cocraBiaser KOHTakTHas pabora
oOyuaromierocs ¢ mpernojabareneM (68 yacoB — 3aHATHS JICKIIMOHHOTO THMA, 85
4acoB — IPAKTUYECKUE 3aHATHUSA).

4. OcHOBHOE COepKaAaHUE TUCIUIIIHHBI

Onpenenurenu. [lonarne marpunsl. Buael Mmatpun. [lonstue onpenenurens
(Onpenenenue omnpeaenuTenass BTOPOro NOpsAJKa WU n-r0  IMOPSAKa, MHUHOP,
anreOpanyeckoe JOMNoJHeHue). PaznokeHue onpeaenuTens Mo 3JIEMEHTaM psja.
CnoXeHue U BBIUUTAHUE MATpUL. Y MHOKEHHE MATPHULBI HA CKaJSIp. Y MHOKEHUE
MaTpuilbl Ha Matpully. OOpaTHas marpuua (onpeaeaeHue U METOIbl BBIYMCIICHHUS ).
CBoiicTBa 00paTHOM MaTPHIIBI.

Cucremsbl nuHelHbIX ypaBHeHUU. Dopmynbl Kpamepa. MarpuuHslii MeTo
pelIEHUsI CHUCTEM JIMHEWHBIX YypaBHEHUM. CTpyKTypa MHOXKECTBA PpELICHHI
OJHOPOJHOM M HEOAHOPOJHOW cucreMbl. Merton l'aycca pemieHuss JIMHEWHOU
CHCTEMBI YPAaBHEHUM.

CkansipHbIE M BEKTOPHBIE BeJIMUMHBI. OIpeaesieHne U CBOMCTBO BEKTOPHBIX
onepaui. Yroi Mexay Bekropamu. Cl0KE€HHE BEKTOPOB. BbrlunTaHne BEKTOPOB.
YMHO)eHHue BekTopa Ha ckaysip. [Ipoekuus Bexkropa Ha ock. [lonsTue nuHelHOM
3aBHUCUMOCTH BekTopa. JluHeiHple koMOWHAIUMU JBYX BeKTOpoB. Kputepuii
JUHEHHON 3aBUCMMOCTH. JIMHeWHble KOMOWHAIMU TpeX BEKTOPOB. JIWHEHHBIE
KOMOMHAIMKM JBYX BEKTOpOB. JIMHEHHass 3aBUCUMOCTb YETBIPEX BEKTOPOB.
['eoMeTpruueCKUi CMBICT JIMHEWHOM 3aBUCHUMOCTH BEKTOPOB HA IUJIOCKOCTH U B
npoctpaHcTBe. [lonstue 6a3uca. JlekapToBa NpsSMOYroyibHasi CUCTEMa KOOpPJIUHAT.
CBoiicTBa KOOpIMHAT BekTopa B 0Oasuce. OpTOHOPMUPOBAHHBIA Oa3uc.
['eoMeTpuyeckuil CMBICII KOOpJMHAT B OPTOHOPMHUpOBaHHOM Oasuce. CkaisipHOe
IIPOU3BEACHUE, €ro cBoicTBa. CKalsipHOE MPOU3BEIAECHNUE B OPTOHOPMUPOBAHHOM
0asuce. BekTopHOe mpoU3BEJEHUE, €r0 CBOWCTBA. BEKTOPHOE IMPOU3BEIICHUE B
OPTOHOPMHpOBaHHOM 0Oasuce. CMelIaHHOE TMPOU3BEACHHE M €ro CBOWCTBA.




CMelaHHOE MPOU3BEJIEHUE B OPTOHOPMUPOBAHHOM Oaszuce. /[BoliHOE BEKTOpHOE
IIPOU3BEIECHUE BEKTOPOB.

[IpousBoanasi (QyHKIUU, €€ TeOMETPUYECKU U (DU3UUYECKUN CMBICI.
VYpaBHenune kKacaTenbHOH. CBsI3p HEMpEephIBHOCTH H  AU(PPEepeHIupyEeMOCTH.
Apudmernueckre  cBoiicTBa  Npou3BogHON.  [Ipon3BOgHBIE ~ OCHOBHBIX
ajeMeHTapHbIX (QyHKIUNA. [Ipou3BOgHAS CIIOXKHON U MapaMeTPUYECKU 3aJlaHHOU
bynkuuid. Juddepenuman u ero reomerpuueckuii cMmbicia. [Tpou3BoaHbIe BBICILIUX
nopsiakoB. Teopembr ®Depma, Posust, Jlarpanka, Komm. IlpaBuno Jlonurasns.
Kpurepuit nocrosiucta ¢pynkuuid. MccnenqoBanue QyHKIuid Ha MOHOTOHHOCTh U
sKcTpeMyMmbl. Haxoxaenne kpalHUX 3Ha4eHUs] QYHKIIMM HA OTPE3Ke. BBIMYKIOCTh
U TOYKH nepernda. ACUMIOTOTHI.

[Ipenen u HenmpepbIBHOCTh (DYHKLUMH HECKOJBKHUX INEpeMEHHBbIX. YacTHbIE
MPOU3BOJHBIE U WX TreoMmeTpuueckuii cmbici. uddepenuupyemocts GyHKINN
HECKOJBKUX HepeMeHHbIX. [Ipou3BogHas CIIOKHOW (YHKIMH HECKOJbKHX
nepeMmeHHbIX. IlpomsBogHass HesBHOW ¢(ynkuuu. KacatenbHas u HOpMaib K
noBepxHoCcTH. IIpoWsBogHass 1O  HampaBIeHWIO W TIpaaueHT. YacTHble
IPOU3BOJHBIE  BBICIIMX MOPSAKOB. OKCTpEMyMbl (PYHKUMU  HECKOJIbKHUX
IIEPEMEHHBIX.

JlekapToBa cucTemMa KOOpAMHAT Ha IUIOCKOCTM M B IPOCTPAHCTBE.
Pa3nuunble BUABI ypaBHEHUS NPSAMOM Ha IUIOCKOCTH. KpHBBIE BTOPOrO MOpsAJKa:
OKPY>KHOCTh, JJUIMIIC, runepOona, mnapaboia u ux cBoiicTBa. [lpuBenenue
YpPaBHEHHSI KPUBOM BTOPOTrO MOpSAJAKAa K KAHOHUYECKOMY BUIy. PaznuuHbie BUIBI
YPaBHEHHI TUIOCKOCTH U IPSIMOM B MPOCTPAHCTBE.

ITepBooOpa3nass ¢yHkumss © HeonpeneaéHubii umHTerpayn. CBoiicTBa
HeomnpeaeaEéHHoro uHrerpaga. Tabnuna Heompeaesl€HHbIX HHTErpajoB. MeTombl
HEINOCPEICTBEHHOI'0 MHTEIPUPOBAaHUA. 3aMEHA IMEPEMEHHON B HEOIPEACIEHHOM
uHTerpane. MHrerpupoBaHne no 4YacTsaM. VHTerpupoBaHue panvoOHAIBHBIX
npobeit. THTerpupoBaHie TPUTOHOMETPUUECKUX U UPPALMOHAIIBHBIX BBIPAXKEHUH.

OnpenenéHHbll HMHTETpal M €ro reoMeTpuyeckuid cmeici. CBolicTBa
OIPENENEHHOrO0 uHTerpana. Teopema o cpegHem. HMHTerpanm ¢ nepeMEHHBIM
BepxHuM TnpeaenoM. dopmyna Hprorona-JleiiOnuna. 3ameHa MepeMEeHHON U
WHTETPUPOBAHUE TI0 YACTSIM B ONPEACIEHHOM MHTETPAJE. BBIYMCICHUE TUIOIANEN
IJIOCKUX (PUryp, JUIMH yT, 00bEMOB TE.

Hecob6cTBennnie UHTErpaJIbl o OECKOHEUHOMY IPOMEXYTKY.
Hecob6cTBeHHbIe MHTETpaIbl OT HEOTPAHUYEHHBIX (DYHKIIHIA.

KommuiekcHble yucna W ACUCTBHUS HaJ HUMU. TpUTOHOMETpUYECKas U
nokaszaTesibHas (HOpMbI KOMILIEKCHOTO YHCIIA.

HuddepennmanbHoe ypaBHEHUE, €r0 TOPSAIOK, O0Iee U YaCTHOE PEIICHHE.
3amaua  Komm. uddepeHunanbHble  ypaBHEHUS C  pa3JesAIOIUMUCA
nepeMeHHbIMH. OmHOpOAHBIE M JHUHEHHBIE MU depeHanbuble  ypaBHEHUS
IIEPBOIO MOpPsJIKA.

YuciioBo# psll, €ro cymMma, CXOJAUMOCTb U PacXoIUMOCTh psAna. CTeneHHble
panel Pagnyc u mMHTEpBaJ CXOOMMOCTH CTENEHHOro psaa. Pasnoxxkenue B psn
MaksiopeHa sjeMeHTapHbIX QYyHKITUH.

KombOunatopuka. CnydailHpie COOBITHSI U ONEpallid  HajJd  HUMH.
OTHocuTeNbHAsE YacToTa COOBITUS M €€ CBOMCTBA. AKCHOMBI TEOPUHU
BeposiTHOCTEW. CXxeMa PaBHOBO3MOXKHBIX MCXOJOB. YCJIOBHAas BEPOSITHOCTh U €€



cBoictBa. Teopema yMHOXeHHsI BeposiTHOCTeH. HeszaBUCHUMOCTH COOBITHH.
HesaBucuMocTs coObITUH B COBOKyHHOCTH. DopMmyjia NOJHONH BEPOSITHOCTH.
@opmynsl baiteca. Cxema ucnbitannii bepHysum. JIokansHas W MHTErpajibHas
teopema Jlannaca.

JluckpeTHass ciydyailHas BeJMYMHA, PAA  pacnpeneneHuss M QyHKUUS
pacupezneneHus. YucioBble XapakKTEpUCTUKU AUCKPETHOM CIy4alHOW BEIWYUHBI,
dopmynbl ayig ux BbluucieHus. HempepwiBHas ciydaitHas BennuuHa. DyHKius
pacupeneneHus U INIOTHOCTh PaclpeAciICHAs] BEPOATHOCTEHN, CBA3b MEXIY HHMHM.
YucioBble XapakTEPUCTHKU CIydailHbIX BeaudyuH. CBOMCTBA MaTeMaTH4YeCKOIO
oxuganuss U aucnepcud. OCHOBHBIE 3aKOHBI pacHpeleNeHUs: OMHOMMAJIbHBIN
3aKOH pacrpeneneHus, 3akoH Ilyaccona, paBHOMEpHBIM 3aKOH pacIIpeleleHus,
HKCIOHEHIIMAJIbHBINA 3aKOH, HOPMaJIbHBIN 3aKOH pacrpeaeneHus. 3aKOHbI 0OJIbLINX
gucen B popme YeOrrea u bepaymmu. LlentpansHas npenensHas Teopema.

CraTucTrueckoe pacrpeieseHUH BBIOOPKH. OMMHpUYecKas (QYyHKIUS
pacnpenenenud. [lomnron m rucrorpamma. Cratuctudyeckue OueHKHA. OCHOBHBIE
TpeOOBaHMs, MPEIbSIBISIEMbIE K CTAaTUCTUYECKHM OIICHKaM. BpIOOpouYHBIE
YHUCJIOBBIE XAPAKTEPUCTUKHU: BBIOOPOYHOE CcpeaHee, BBIOOpOYHAs AHUCIEPCHUs,
BBIOOPOUHOE CpellHEe KBAAPATHUUECKOe OTKIOHEHHE. MHTepBajlbHbIE OLIEHKH
MaTeMaTU4YECKOr0 OKUJIaHUs U aucnepcuu. [IpoBepka cTaTUCTUYECKUX THUIIOTES.

CocraBsurenb: K.(.-M.H., nouest Maciukoa T. U.

3aB. kademapoii: k.d.-M.H., noreHT Ky3Heros B. B.
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